V ideo display terminals (VOTs) are part of the office workplace and have attracted research attention both for their ability to improve work efficiency and their association with health problems, Limiting the duration of VOT work has been suggested as a possible method to alleviate health problems associated with VDT use.
Some research indicates that musculoskeletal problems may be prevalent equally in the VOl' and non VOT work force and that overall office work design, rather than simple VDT work duration, better explains health problems. New attention is being given to the roles of two factors in producing musculoskeletal problems, confined work postures, and low cognitive job involvement (e.g., low job control, decision latitude, and job security).
Most existing research has compared VDT users with control groups not using VDTs. A recent review of the research literature (WHO, 1987) noted that most studies have failed to find significant or consistent differences in musculoskeletal discomfort between VOT users and control groups (Knave, 1985; Lofgren, 1985; Gould, 1984; Bolinder, 1983; Sauter, 1983) .
A few studies have examined the influence of VOl' work duration on physical and psychological complaints (WHO, 1987; Resko, 1987) While some studies (Gould, 1984; Mellner, 1983; Wallin, 1983) have found that longer work periods spent at a VOl' are associated with more complaints of neck, shoulder, or back Research indicates that musculoskeletal problems may be equally prevalent in the VOT and nonVOT work force.
pain, others have not found this to be true (Reske, 1987; Rowland, 1984; Sauter, 1983; Smith, 1982) . Visual discomfort, manifest in part as headache, is a more consistent finding for heavy VOl' use compared to less or no VOl' use (WHO, 1987; Sauter, 1983) .
SAMPLE AND METHODOLOGY
The authors used questionnaires to determine whether detectable differences existed in self-reported health problems between office workers who were intensive VOl' users and others who were not.
A self-administered questionnaire was distributed by department managers to 350 state government clerical and professional office workers. Employees who chose to participate were given 9 days to complete and return the questionnaire. The completed questionnaires returned by 205 employees (60% response rate) were divided into a small group (38 individuals) of heavy VOl' users (VOl' use on most days for more than 4 hours), and a larger group (167 individuals) that used VOl's less often. Nearly all employees included in the survey used VOl's at least occasionally in their jobs. All employees were between 18 and 65 years old.
Separate questionnaire items asked office workers about their age, sex, job type, usual work position, the duration of work periods, and rest breaks. Questionnaire items recorded specific job activities including time spent in keyboard work, reading, meetings, and using the telephone. The questionnaire also included items to measure musculoskeletal discomfort including the questions: "Which part of the body gives you the most pain and bothers you the most ?" and "Do you ever experience pain during or after work in any of the following parts of your body?" Specific parts of the body addressed in the questionnaire included the head, neck, shoulders, and back.
Psychological strain was measured with items that asked about job variety and security, supervisor support, decision-making opportunities, and other job and work organization features developed by investigators (Karasek, 1985) The numerous items addressing psychological strain were then combined using a standard formula to compute three job stress factors: job insecurity, decision latitude, and psychological job demand. The results were coded and computer analyzed with a stan-dard statistical analysis software package (Nie, 1981) . Statistical comparisons of the frequency counts between the groups used Pearson's chi-square test of association with a decision rule of p<.05.
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RESULTS
In the low VOT use group, employees often had administrative or professional job titles. Among the heavy VOT users, the job title with the largest number of employees was typist. The ratio of clerical to professional employees was near 2: 1 for each group (Figure 1 ). The majority of employees in both groups were between 18 and 45 years of age (>80%) and the age distributions within the groups were comparable.
Levels of job demands for confined postures were not significantly different between the groups. Most of the individuals in each group had worked in their current position less than 5 years. The heavy VOT use group contained more women than the low use group, but the majority of the employees in both groups were female (90% versus 56%).
The three factors representing potential for job stress included psychological job demand-a measure of mental workload and time pressure; job insecurity-a measure of whether participants fear layoff or job loss in the future; and decision latitude-a measure of whether participants are encouraged to develop new skills and playa part in deciding how work gets done. No significant differences were noted between the groups for any of the standard psychological strain measures of decision latitude, psychological job demand, or job insecurity ( Figure 2) . No significant differences were found between groups on anatomical site of pain experienced most often or on anatomical site of pain ever experienced ( Figure 3 ). Complaint levels for neck pain were very similar in each group. Nonsignificant trends of more shoulder pain and perhaps more headaches are suggested for the heavy VOT use group, but these apparent differences should be re- TCO, 1987) . The occupational health nurse can assist office workers in making ergonomic adjustments to their work station equipment. Some VOT and general office work ergonomic modifications can be simple and economical. A lumbar support roll or small pillow can be used to provide support for the lower back. Footrests can be improvised with thick catalogs or telephone books to elevate the feet when needed. Document holders, glare screens, and adjustable crane arms for supporting displays are extremely useful yet relatively inexpensive pieces of equipment.
The occupational health nurse can justify these equipment purchases by pointing out their role in alleviating musculoskeletal problems and promoting frequent changes of position. Equally important is the promotion of changes in work and the work organization, especially strategies for altering those aspects of working conditions that contribute to musculoskeletal discomfort, psychological strain, and other problems.
Sweden's experience may provide some insight into the process of solving office work health problems for the occupational health nurse. Sweden leads the world in the number of industrial robots and bank office visual display terminals (VOTs) per capita. Overall, about one in four members of Sweden's work force are daily computer users (Statistical Central Bureau, 1985) . Procurement guidelines and new VOT user self-help materials represent two new strategies that have emerged in Scandinavia.
Although Sweden's rates of technological innovation and computer use are among the highest in the world, computer equipment manufacturers have been slow to respond to Swedish ergonomic standards. To stimulate the evolution of technology, the development and widespread distribution of procurement guidelines that incorporate cognitive and physical ergonomic knowledge are being given greater tions need to be sustained for long periods and when tasks are highly repetitive. Solutions involve paying careful attention to work equipment, the organization of work, and the diversification of tasks.
For office work, chairs and tables should fit the size of the individual and adjust so that they allow employees to change positions frequently. Chairs, keyboards, work surfaces, document holders, and other displays should be easily adjustable so that workers can quickly shift their work posture and reposition their work materials.
The jobs themselves should be organized so that employees take work breaks frequently including both longer and shorter pauses. Employees should have frequent opportunities to stand, walk, and use muscles not involved in their usual, seated work. Examples include standing while using the telephone or filing, and walking to deliver documents within the building. Jobs should include some variety, autonomy, challenge, and learning in activities so that monotony and repetition can be avoided. Light, heat, and noise in the working environment need to be kept at optimal levels.
This study has important implications for the occupational health nurse. The nurse who has a worker group comprised of office workers needs to incorporate an assessment of the musculoskeletal system during pre-job placement and routine physical examinations. The health history and exam results can help identify the employee at high risk for musculoskeletal problems.
The objective of the occupational health nurse is to facilitate self-care activities which will restore health and promote well being. Education concerning work postures and positioning, appropriate use and timing of break periods, relaxation techniques, and exercise can all benefit the high risk employee and other office workers. A number of useful texts and other materials are available for this purpose (e.g., Sauter, 1984; California Newsreel, 1987;  
DISCUSSION
The sample was small and statistical power further suffered from the discrete, categorical nature of the questionnaire responses. These limitations may explain the failure to detect significant differences between the groups. However, the findings agree with the results of other, larger studies of office workers. Both groups of office workers experienced comparable levels of musculoskeletal discomfort. Since completion of this survey, a standardized questionnaire for the analysis of musculoskeletal symptoms has been published and the researchers recommend that future investigators consider using it (Kuorinka, 1987) .
Musculoskeletal discomfort is common to many types of work, but is thought to be avoidable if the correct control measures are applied. Work causes discomfort when work posi- and the governmental bodies responsible for the working environment aspects of VOT work (Ostberg, 1990) .
The Screen Checker conformed to the general Swedish consensus on VOT design and usage, and did not introduce any new ergonomics or safety and health issues. The knowledge are being given greater attention.
Company procurement guidelines are policies that specify the ergonomic features that must be included in future purchases of chairs, work tables, desks, computers and other keyboard equipment, and office accessories. Sweden's largest employer and VDT user, the Swedish Telecommunications Administration, first developed a national procurement policy for VDTs in 1982 (Ostberg, 1986) . Employers and employee organizations in the C.S. need to take advantage of opportunities to improve office worker health by collaborating and adopting standard procurement policies for office workstation equipment, including chairs, tablcs, computers, and accessories.
The Swedish work force also is participating directly in occupational health with self-help materials that encourage employee codetermination and self care. In 1986, the Swedish Central Organization of Salaried Employees (TCO) released the Screen Checker, a six-page checklist for quickly assessing the ergonomic features of computer keyboards and display screens. It was made available in the Scandinavian languages as well as other major languages including Japanese (TCO, 1987) . The Screen Checker did not represent a major new development but instead brought together previous work in a form easily applied by end users.
The Screen Checker has proven to be an influential tool for many VDT users. Its power was a combination of its timing, simplicity, and organizational back-up. CONCLUSION The results of this study suggest that limits on VOT use to less than 4 hours per day do not necessarily protect against health problems. Regulations that rely only on avoiding long stretches of VOT work are not likely, by themselves, to significantly reduce complaint levels. Traditional office work may be associated with just as many health problems as VOT-based jobs. A wider range of self care activities, and equipment, job, and work organization design changes need to be encouraged for VOT users and other office employees. The occupational health nurse can play an important role in facilitating change. Sweden's experience with procurement guidelines and employee work equipment evaluation tools may provide useful action strategies for improving office work.
